Abstract -
Introduction

33
The fine fraction of suspended particulate matter (SPM) is generally referred as PM 2.5 in the 34 literature, i.e., any particle with an aerodynamic diameter below 2.5 m. Particulates in this size 35 range have been reported to be responsible for adverse health effects in humans (Pope and Dockery, 36 2006) . PM 2.5 aerosols also affect the local air quality of populated areas by impairing visibility and 37 contribution to acid precipitation (IPCC, 2007; Harrison et al., 2004) . Fine particulates play a direct 38 role in global climate change by absorbing and scattering the solar radiation, thereby altering the total 39 radiation budget of the Earth-atmosphere system (IPCC, 2007) , and an indirect role by changing the 40 depth and albedo of clouds (Twomey, 1974; IPCC, 2007) . Due to the complexity in composition and 41 impacts of PM 2.5 aerosols, in addition to the need for their physical and chemical characterisation deviation (RSD) was generally better than 1 % for the high-Z elements, but it was around 5 % for Al,
130
Si, P, S and Cl (Samek et al., 2002 
153
The analytical data were statistically treated using the SPSS software package (version 14.0).
154
Bivariate correlation analysis was performed by calculating the Pearson's correlation coefficient at 155 two-tailed significance levels (i.e., corresponding to correlations significant either at the p=0.05 or 156 p=0.01 levels, respectively). The daily metal levels were also processed using the principal Table 2 and Fig. 3 ).
185
Comparing the standard TEOM and TEOM-FDMS results, an obvious discrepancy can be 186 seen between the two PM 2.5 data series (Fig. 3) . On the other hand, the TEOM-FDMS values 187 approach very well those from Partisol sampling and gravimetry. Thus they exhibit a more accurate 188 monitoring of PM 2.5 than the methods involving the use of mathematical correction factors.
189
Interestingly, the PM 2.5 mass data in Mechelen showed a contradicting trend (Fig. 4) 224 maximum), which means that most of the particles were present in the fine to ultra-fine particle range 225 at this site. The elemental content was found to be at a relatively low, but highly fluctuating percentage 261 in PM 2.5 , ranging from 0.1 to 24 % with an average of 3.4 % ( 
274
The elemental content in PM 2.5 showed high site-specific variations (Table 6 ). Non-metallic 275 elements, such as P, S, Cl, Se and Br, were also detected at significant air levels, ranging from 14-276 302, 9.9-4600, 9-2400, 1.1-28 and 2-91 ng m -3 , respectively. The highest total concentrations of 277 elements were found at sites under industrial influence (Zelzate, Petroleumkaai, and Borgerhout).
278
The cold seasons were characterized with increased metal content of PM 2.5 (e.g., K, V, Fe, Ni, and 
293
Zn and Pb were present at lower levels than the former elements, but still at significant 294 concentrations (Table 6 ). The highest levels were at industrial/heavy trafficked sites (Zelzate and 
302
Ti, V, Cr, Mn, Ni, Cu and Rb were present at levels lower than ~10 ng m -3 in PM 2.5 (Table   303 6 
319
Generally, the anthropogenic elements were strongly correlated with elements mostly of 320 crustal origin, e.g., Al, Ca, and/or Si, Ti. Monitoring data from a background site indicate Si-Al-Fe-,
321
Si-, Ca-S-Si-, Ca-Si-, Fe-Si-, and Ti-Si-rich particles as typical soil elements (Hoornaert et al., 2004) .
322
These elements in PM 2.5 can also originate from anthropogenic sources. However, an enrichment 323 factor of higher than unity has been observed only for Ca and Ti over Uccle, an urban background 324 site in Belgium, i.e., 10 and 3, respectively (Maenhaut et al., 2007) . Therefore, a rather crustal origin 325 has been presumed for the atmosphere over Flanders.
326
Cr was usually correlated with some elements of the base-group, which points to common 327 sources. Cr is mostly associated with traffic/vehicular emission (Viana et al., 2008; Hu et al., 2009) 
457
For most of the sampling sites, a high OC/EC ratio (3.7-9) was generally observed (Table 7) .
458
The exception was the heavy trafficked urban site of Borgerhout with a value of 1.9 in each 
465
The minimum levels of total carbon (TC) in PM 2.5 ranged between 3 and 11 %, while its 466 maximum values were found to be between 22 and 77 % ( 
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